The PK-4 setup uses a DC discharge to create a plasma inside a glass tube in Argon or Neon at a pressure of around 1 mbar. Plastic micro-spheres injected into the plasma collect several thousand electrons and interact with each other over a screened (Debye-Hückel) potential. This tunable interaction allows to study matter on an atomistic level in nearly every state, from crystalline ('plasma crystal') to super-critical.
The tubular geometry of PK-4 is best suited to study the behaviour of fluids on the kinetic level of individual particles. To get rid of the effects of gravity it is planned to launch PK-4 to the International Space Station in 2013 where it will continue the work of the successful complex plasma experiment facilities PKE-Nefedov and PK-3 Plus of the MPE since 2001. 4 During experiments with a PK-4 prototype in the lab and on parabolic flights we observed various effects of instabilities and self-organisation in particle fluids, some of which are presented here.
